The peripheral action of clonidine analog ST-91: involvement of atrial natriuretic factor.
It is generally thought that the cardiovascular and renal effects of clonidine, an alpha-2 adrenergic agonist, are mediated by central mechanisms. Our previous work has shown that diuresis and natriuresis caused by central administration of clonidine are mediated by an enhanced release of atrial natriuretic factor (ANF). Because clonidine has been shown to have peripheral actions the objective of the present study was to determine whether ANF is also involved in these actions. Studies were performed with use of a structural clonidine analog, ST-91, which does not cross the blood-brain barrier, Intravenous injection of various doses (0-250 micrograms/rat) of ST-91 into conscious, normally hydrated female Sprague-Dawley rats (200-250 g) produced dose-related increases in urinary output, which were accompanied by significant increases in urinary sodium, potassium and cGMP excretion. Compared with saline, the highest dose of ST-91 (250 micrograms/rat) during the first hour of treatment significantly (P < .001, n = 18) enhanced urinary output (0.2 +/- 0.1 vs. 3.0 +/- 1.1 ml/h) and excretion of sodium (28 +/- 4 vs. 345 +/- 50 mumol/h), potassium (10 +/- 4 vs. 165 +/- 37 mumol/h) and cGMP (191 +/- 29 vs. 1340 +/- 322 pmol/h), the biological marker of ANF. These renal responses were associated with increased plasma ANF (59 +/- 7 vs. 810 +/- 28 pg/ml, P < .001, n = 12), measured 10 min after ST-91 (250 micrograms/rat), which remained elevated for at least 1 h (P < .01, n = 6). The enhanced renal responses that were induced by 10 micrograms ST-91 were partially, yet significantly inhibited by yohimbine (50 micrograms), an alpha-2 antagonist. On the other hand, efaroxan (500 micrograms), an l1 imidazoline receptor antagonist, showed a stronger inhibitory effect, whereas naloxone (0.8 mg) had no effect. Pretreatment of rats with anti-ANF reduced the diuretic and natriuretic effects of ST-91. These results indicate that the renal effects of ST-91 are mediated by imidazoline as well as by alpha-2 adrenergic receptors, but not by opioid receptors. Furthermore, the renal effects evoked by ST-91 are mediated by ANF.